WHAT IS CLAIMED IS:: 



1. A solid p^otechnk^iSS^Ssition having a total weight, the solid 
pyrotechnic composition<<5omprising: 

about 40 weigfttWrcent to about 90 weight percent oxidizer particles, 
the oxidizer particles having a rfieaSt^pa^cle size of not greater than about 30 
microns and comprising (a) at least one mranber selected from the group 
consisting of alkali metal nitrate and ammonium nitrate and (b) at least one 
member selected from the group consistipg-M alkali metal perchlorate and 
ammonium perchlorate; and 

organic crystalline^particles and optionally one or more salts of the 
organic crystalline particles, the organic crystalline particles and the optional 
salts of the organid crystalline particles accounting for about 10 weight 
percent to about 60 v^eight percent of the total weight of the solid pyrotechnic 
composition. 

2. A solid pyrotechnic composition^ccording to claim 1, wherein 
the oxidizer particles comprise potassium nitrate. 

3. A solid pyrotechnic composition according to claim 1, wherein 
the oxidizer particles comprise potassium perchlorate. 



4. A solid pyroted^nic composition according to claim 1, wherein 
the mean particle size of the oxidizel^i^rticles is in a range of 5 microns to 20 
microns. 




5. A solid pyrotechnic composition according to claim 1, wherein 
the oxidizer particles constitute 65 weight percent to 80 weight percent of the 
solid pyrotechnic composition. 



6. A solid pyrotechniaeoitfposition according to claim 1, wherein 
0.5 weight percent to 30 weight percent of the total weight of the solid 



pyrotechnic composition^con^sts of the member selected from the group 
consisting of alkalKmetal perchlorate and ammonium perchlorate. 



7. A solid pyrotechnic composition according to claim 1, wherein 5 
weight percent to 20 weight percent of the total weight of the solid 
pyrotechnic composition consists of thepember selected from the group 
consisting of alkali metal perchlorate and ammonium perchlorate. 

8. A solid / {$yro technic composition according to claim 1, wherein 5 
weight percent to 2D weight percent of the total weight of the solid 
pyrotechnic composition consists of potassium perchlorate. 

9. A solid pyrotechnic composition according to claim 1, wherein 
the organic crystalline particles comprise aHeast one member selected from 
the group consisting of phenolphthalein and an organic crystalline compound 
derived from reaction between a phenolic compoimti and phthalic anhydride. 

10. A solid pyrotechnic co^npo^ition according to claim 1, wherein 
the organic crystalline particlespomprise phenolphthalein. 

11. A solid pyrotechnic composition according to claim 10, wherein 
13 weight percent to 22 weight percent of the solid pyrotechnic composition 
consists of phenolphthalein and optionally a salt of phenolphthalein. 

12. A solid pyrotechnic composition according to claim 1, wherein 
the organic crystalline particles and the optional salts of the organic 
crystalline particles have a mean partijJ^ri2gnot greater than about 30 
microns. 

13. A solid pyroteehnic composition according to claim 1, wherein 
the organic crystalline particles andjije^ptional salts of the organic 
crystalline particles have a mean particle size not greater than 15 microns. 




14. A solid pyr^ecttnic^composition according to claim 1, wherein 
the solid pyrotechnic composition has a weight ratio of the organic crystalline 
particles to the salts of the orgaru?ciystalline particles of at least 80:20. 

15. A solid pyrotechnic composition according to claim 1, wherein 
the solid pyrotechnic composition isjrjee-tffthe salts of the organic crystalline 
particles. 

16. A solijjd pyrotechnic composition according to claim 1, further 
comprising a non-n^roscopic polymeric binder, the non-hygroscopic 
polymeric binder having^moisture uptake of not more than 4 weight percent 
at 75 percent relative humidity and 2kl°C (70°F) over a period of 24 hours. 

17. A solid pyrotechnic composition according to claim 16, wherein 
the non-hygroscopic polymeric binder constitutes no more than about 10 
weight percent of the total weightofthe solid pyrotechnic composition. 

18. A solid p^ote^u^composition according to claim 16, wherein 
the non-hygroscopic polymeric binder constitutes 3 weight percent to 6 
weight percent of the tbtal weight of the solid pyrotechnic composition. 

19. A solid pyrotechnic composition according to claim 16, wherein 
the non-hygroscopic polymeric binder comprisesj^)ly(vinyl acetate). 

20. A solid pyrotechnic composition according to claim 16, wherein 
the non-hygroscopic polymeric binder comprises at least one member selected 
from the group consisting ofethyLcellulose and nylon. — (°(, \ 

21. A solid pyrotechnic composition according to claim 16, wherein 
the non-hygroscopic polymeric'BindeR.comprises at least one member selected 
from the group consisting of poly(vinyliicetate-co-vinyl alcohol), nylon, 



\ 
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poly(ethylene-co-vin^Ladetate), polyethylene glycol, nitrocellulose, and chain- 
extended BAMO. 

22. A solid pyrotechnic compositi^according to claim 1, wherein 
the solid pyrotechnic composition is free of sul£ir and charcoal. 



23. A solid pyrotechnic-composition according to claim 1, wherein 
the solid pyrotechnic composition has a moisture uptake of not greater than 
0.25 weight percent 75 percent relative humidity and 21.1°C (70°F) over a 
period of 24 hours. 

24. A solid pyrotechnic composition according to claim 1, wherein 
the solid pyrotechnic composition is formulated to have, upon ignition, a 
theoretical flame temperature not greater than 23(jOK. 

25. A solid pyrotechnic composition^ccJording to claim 1, wherein 
the solid pyrotechnic composition is formulated to have, upon ignition, a 
theoretical flame temperature in-a range of 1750K to 2300K. 

26. A solid pyrotechnic composition having a total weight, the solid 
pyrotechnic composition comprising: 

about 40 weight percent to about 90 weight percent oxidizer particles, 
the oxidizer particles having a mean particle size of not greater than about 30 
microns and comprising at leaskone member selected from the group 
consisting of alkali metal perchlorate ancbammonium perchlorate, and 
optionally comprising at least one member selected from the group consisting 
of alkali metal nitrate and ammonium nitv&te; and 

organic crystalline partides'and^optionally one or more salts of the 
organic crystalline panicles, the organic crystalline particles and the optional 
salts of the organic crystalline particles^ccounting for about 10 weight 
percent to about 60 weigtit-Rercent of the total weight of the solid pyrotechnic 
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comppsition, 

Fem^baut~20~wm*gh^arcent to about 90 weight percent of the 
solid pyrotechnic compositioncgjisiists of the member selected from the group 
consisting of alkaj rmeta l perchlorate and ammonium perchlorate. 

27. A solid pyrotechnic composition^ccording to claim 26, wherein 
the oxidizer particles comprise the member^elected from the group 
consisting of alkali metal nitrate and^ammonium nitrate. 



28. A solid^pyrotechnic composition according to claim 26, wherein 
the oxidizer p^hcles comprise potassium nitrate. 

29. A solM^^Totechnic composition according to claim 26, wherein 
the oxidizer particles comprise p^aSsium perchlorate. 

30. A solid pyrotechnic composition according to claim 26, wherein 
the mean particle size of the oxidizer paptfcles is in a range of 5 microns to 20 
microns. 

31. A solid j*^rotechnic composition according to claim 26, wherein 
30 weight percerifto 90 weight percent of the total weight of the solid 
pyrotechnic composition consists of the member selected from the group 
consisting of alkali metal perchlorate and ammonium perchlorate. 

32. A solid pyrotechnic composition according to claim 26, wherein 
30 weight percent to 90 weight percgat'of the total weight of the solid 
pyrotechnic composition consists of potassium perchlorate. 

33. A solid pyi-etgchnic composition according to claim 26, wherein 
65 weight percent to 80 weight percgn^of the total weight of the solid 
pyrotechnic compositiofrcCnlfets-o^the oxidizer particles. 
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34. A solid pyrotechnic composition according to claim 26, wherein 
the organic crystalline partidres^coinprise at least one member selected from 
the group consisting of phenolphthalein and an^qrganic crystalline compound 
derived from reaction between a phenolic compound and phthalic anhydride. 



35. A solid pyrotechnic composition according to claim 26, wherein 
the organic crystalline particles comprise phenolphthalein. 

36. A solid pyrotechnic composition&c^ording to claim 35, wherein 
13 weight percent to 22 weight percent of the solid pyrotechnic composition 
consists of phenolphthalein and an optional saltpf phenolphthalein. 

37. A solid pyrotechnic composition according to claim 26, wherein 
the organic crystalline particles and the optional salts of the organic 
crystalline particles ha\e a mean particle size not greater than about 30 
microns. 

38. A solid pyrotechnic compositionaccording to claim 26, wherein 
the organic crystalline particles and the optionarsalts of the organic 
crystalline particles have a mean particle size not gpfeater than 15 microns. 




39. A solid pyrotechnic composition according to claim 26, wherein 
the solid pyrotechnic composition has a weight ratio of the organic crystalline 
particles to the salts of the organic crystalline particles of at least 80:20. 

40. A solid pyrotechi^ic composition according to claim 26, wherein 
the solid pyrotechnic composition isTtee^o£the salts of the organic crystalline 
particles. 




41. A solid pyro^hnic composition according to claim 26, further 
comprising a non-hygroscopicpolyme^Jinder, the non-hygroscopic 
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polymeric binder having-a'lnoisture uptake of not more than 4 weight percent 
at 75 percent relativeTtui^itjLand 21.1°C (70°F) over a period of 24 hours. 

42. A solid pyrotechnic composition according to claim 41, wherein 
the non-hygroscopic polymeric binder constitutes no more than about 10 
weight percent of the-total weight of the solid pyrotechnic composition. 



43. A solid pyrotechni^mnposition according to claim 41, wherein 
non-hygroscopic polymeric binder constitutes weight percent to 6 weight 
percent of the total weight of the solid pyrotechiiic composition. 

44. A solid pyrotechnic composition according to claim 41, wherein 
the non-hygroscopic poljoner^bin^erTomprises poly(vinyl acetate). 

45. A solid pyro technic composition according to claim 41, wherein 
the non-hygroscopic polymeric binder comprises at least one member selected 
from the group consistin^o^ethyl cellulose and nylon. 



46. A solid pyrotechnic compbsition according to claim 41, wherein 
the non-hygroscopic polymeric binder comprises at least one member selected 
from the group consisting of poly(viiwLadetate-co-vinyl alcohol), nylon, 
poly(ethylene-co-vinyl acetate)rpolyethylene glycol, nitrocellulose, and chain- 
extended BAMO. 




47. A solid^pwotechnic composition according to claim 26, wherein 
the solid pyrotechnic compositron^i^free of sulfur and charcoal. 

48. A solid pyrotechnic^composition according to claim 26, wherein 
the solid pyrotechti^ cjcompos ition has a moisture uptake of not greater than 
0.3 weight percent at 75 percent)-elative humidity and 21.1°C (70°F) over a 
period of 24 hours. 
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49. A solid pyroteehtuccomposition according to claim 26, wherein 
the solid pyrotechnic compesiiionhas a moisture uptake of not greater than 
0.25 weight percent at 75 percent relativei^midity and 21.1°C (70°F) over a 
period of 24 hours. 



50. A solid pyrotechnic composition according to claim 26, wherein 
the solid pyrotechnic composition-is joraaulated to have, upon ignition, a 
theoretical flame temperature greater than 23Q0K. 

51. A solid pyrotechnic composition according to claim 26, wherein 
the solid pyrotechnic composition is formulated to have, upon ignition, a 
theoretical flame temperatuje-ilfa range of 2300K to 3000K. 
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52. A method of making a solid pyrotechnic composition having a 
total weight, the metRod^comprising: 

(a) combining an alkalrmetal hydroxide with at least one organic 



crystalline compound to produce a solutio^c^mprising a salt of the organic 
crystalline compound; j 

(b) combining the solution with nitric acid to form alkali metal 
nitrate particles and to convert ^e^salTback to the organic crystalline 
compound in particulate fopm, the alkali metal nitrate particles and the 
organic crystalline compound in particulate form each having a mean particle 
size of not greater than about 30 microns; and 

(c) combining rhe^alkali metal nitrate particles and the organic 
crystalline compound in particulate forifr-vrith additional oxidizer particles to 
form the pyrotechnic composition, the additional oxidizer particles having a 
mean particle size of not greatei^bhan about 30 microns and comprising at 
least one member select^from the group consisting of alkali metal 
perchlorate and ammonium perchloraj^the additional oxidizer particles 
optionally also comprisifig-arteast one member selected from the group 
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consisting of alkali metal^ritfate and ammonium nitrate; and 

(d) optionalV^^ n g-tiiej)yTotechnic composition and obtaining the 
solid pyrotechnic composition, 

wherein about 40 weight percenttp^about 90 weight percent of the 
total weight of the solid pyrotechmTcomposition consists of the alkali metal 
nitrate particles and(^he additional oxidizer particles. 

53. A method according to claim 52, wherein the alkali metal nitrate 
particles comprise potassium nitrate. 

54. A method according to claim 52, wherein the additional oxidizer 
particles comprise potassium perchlorate. 

55. A method according to claim 52, wherein the organic crystalline 
compound comprises pji^nolphthalein. 

56. A method according to claim 52, wherein the solid pyrotechnic 
composition is free or^he salt of the organic crystalline compound. 

57. A method accordmg-tq ^daim 52, further comprising adding a 
non-hygroscopic polymeric binder, the mJnrhygroscopic polymeric binder 
having a moisture uptake of not more thanA weight percent at 75 percent 
relative humidity and 21.1°C (70jT>tfver a period of 24 hours. 



58. A methadTaccording to claim 52, wherein the solid pyrotechnic 
composition is free erf sulfur and charcoal. 



59. A method of making sTpyrot^chnic composition having a total 
weight, the method comprising:. 

(a) combininf^ir^^li^nie^l hydroxide with at least one organic 
crystalline compounclt^produce a solution comprising a salt of the organic 
crystalline compound; 
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(b) combining the^solution with perchloric acid to form alkali metal 
perchlorate particles amHo^nyert the salt back to the organic crystalline 
compound in particulate form, the alkaR^etal perchlorate particles and the 
organic crystalline compound in particulate form each having a mean particle 
size of not greater than about-30~microns; and 

(c) combinin^he^alkali metal perchlorate particles and the organic 
crystalline compound in particulate form with additional oxidizer particles to 
form the pyrotechnic composition, the additionaAoxidizer particles having a 
mean particle size of not greater than about^microns and comprising at 
least one of (i) at least one member^selected from the group consisting of 
alkali metal nitrate and ammonium nitrate and (ii) at least one member 
selected from the groi(p consisting of alkali metal perchlorate and ammonium 
perchlorate; and 

(d) optionally drying the^py^qtechnic composition and obtaining the 
solid pyrotechnic composition, 

wherein about 40 weight percent to abodt 90 weight percent of the 
total weight of the solid pyrotechnic composition consists of the alkali metal 
perchlorate particles and the additionaToxidizer particles. 



60. A method^cording to claim 59, wherein the additional oxidizer 
particles comprise potassium nitrate. 

61. A method according to claim 59, wherein the alkali metal 
perchlorate particles comprise potassium^ 

62. A method according~to~claim 59, wherein the organic crystalline 
compound comprises phenQlphthalein. 



63. A method according to clainf59, wherein the solid pyrotechnic 
composition is free of the saltoTtttevorganic crystalline compound. 
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64. A method acc&rrfmg to claim 59, further comprising adding a 
non-hygroscopic ppl^meric binder, the non-hygroscopic polymeric binder 
having a moisture uptake-of.iiot more than 4 weight percent at 75 percent 
relative humidity and 21.1°C (7(FJQ^ver a period of 24 hours. 



65. A method according'to-Gl^i m 59, wherein the solid pyrotechnic 
composition is free of sinfQr-and charcoal. 
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